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I.  INTRODUCTION 


A  disc-on-rod  or  cigar  antenna  is  an  endfire  antenna,  composed  of  a 

series  of  concentric  metallic  discs  on  a  rod. *  When  the  disc  diameter  and 

spacing  are  properly  chosen,  the  antenna  produces  an  endfire  pattern  similar 

to  a  helix  and  the  sidelobe  level  varies  typically  from  -10  to  -15  dB.  To 

improve  the  sidelobe  characteristics,  the  disc  diameters  may  be  tapered  along 

the  rod  and  a  short  axial-length  funnel  may  be  used  in  conjunction  with  the 
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feed  or  launcher.  Sidelobe  levels  of  -15  to  -20  dB  have  been  reported.  ’ 

The  present  antenna  design  consists  of  a  disc-on-rod  housed  in  a  conical 
horn  with  a  relatively  large  flare  angle.  The  combined  antenna  configuration 
provides  broadband  gain  and  pattern  characteristics  with  peak  sidelobe  levels 
of  ~  -30  dB,  and  it  is  referred  to  as  "disc-o-cone. ”  The  operation  of  this 
antenna  is  similar  to  that  of  a  helicone  antenna. However,  the  use  of  a 
disc-on-rod,  instead  of  a  helix,  offers  additional  flexibilities  for  a  low- 
sidelobe  antenna  design.  The  disc  diameters  are  made  nonuniform  along  the  rod 
and  the  design  parameters  such  as  the  axial  length,  disc  diameters,  number  of 
discs  and  spacing  between  discs  can  be  varied  easily.  Furthermore,  variable- 
polarization  operation  can  be  achieved  by  appropriate  design  of  the  feed  or 
launcher.  The  disc-o-cone  antenna  was  designed  for  possible  application  with 
the  Global  Positioning  System  (GPS)  operating  within  the  1200  to  1600  MHz 
band.  Thus,  most  of  the  measurements  were  made  in  this  frequency  range. 


II.  DESIGN  DESCRIPTION 


Figure  1  shows  a  typical  disc-o-cone  antenna  geometry.  Except  in  the 
feed  region,  the  discs  are  uniformly  spaced  at  2.04  in.  and  the  disc  diameter 
tapers  from  3  in.  to  2  in.  at  the  end.  For  experimental  purposes,  a  24.75  in. 
diameter  x  21.73  in.  length  horn  with  a  45°  flare  angle  was  chosen.  These 
horn  dimensions  are  slightly  less  than  those  of  an  optimum-horn  design.  It 
should  be  mentioned  that  an  Isolated  conical  optimum  horn  generally  has  a  peak 
sidelobe  level  of  ~  -12  dB. 

To  provide  broadband  operations,  the  disc-o-cone  antenna  was  fed  with  a 
cavity-backed,  open-sleeve  crossed  dipole^  as  depicted  in  Fig.  1.  Two  2.75- 
in.  diameter  open  sleeves  (not  part  of  disc-on-rod)  spaced  0.40  in.  from  the 
dipoles  are  employed.  These  circular  open  sleeves  provide  a  natural  transi¬ 
tion  to  the  disc-on-rod  antenna.  For  circular  polarization,  the  orthogonal 
dipoles  are  connected  to  a  90°  hybrid.  The  measured  VSWR  characteristics  of 
the  individual  dipoles  (linear  polarization)  are  shown  in  Fig.  2.  The 
presence  of  the  horn  has  relatively  little  effect  of  the  VSWR  performance. 
Typically,  the  VSWR  is  <1.8:1  from  1.2  to  1.6  GHz. 
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III.  GAIN  AND  PATTERNS 


The  measured  gain  and  typical  patterns  of  the  disc-o-cone  antenna  are 
shown  in  Figures  3  and  4,  respectively.  The  gain  response  is  relatively  flat 
(±  1  dB)  from  1.1  to  1.7  GHz.  The  patterns  were  taken  with  a  rotating 
linearly-polarized  source.  The  axial  ratio  is  <  1  dB,  and  the  sidelobes  and 
backlobes  are  generally  <  -27  dB  over  the  measurement  frequency  range, 
providing  substantial  improvement  over  an  isolated  disc-on-rod  or  horn 
antenna. 
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Figure  3  Gain  of  Disc-O-Cone 


Figure  4  Typical  Measured  Patterns 


IV.  CONCLUSIONS 


A  combination  of  a  conical  horn  and  a  disc-on-rod  antenna  has  been  shown 
to  yield  extremely  low  sidelobe  levels  (peak  sidelobe  ~  -30  dB)  over  a  1200  to 
1600  MHz  bandwidth.  The  combination  eliminates  the  poor  sidelobe  characteris¬ 
tics  of  the  individual  isolated  antennas.  The  disc-o-cone  has  the  flexibility 
of  varying  the  disc  diameters,  the  disc  spacing,  and  the  number  of  discs  to 
optimize  the  sidelobe  performance  over  a  wide  bandwidth. 
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LA 6- 'KAT*.'R\  Ol'LkATlxAS 


The  Laboratory  Operations  of  The  Aerospace  Corp>'f.jt  umi  is.  conducting  exper- 
i»f!  ul  and  theoretical  invent ig ions  necessary  fur  the  evaluation  an.!  appli.a- 
(  »«•*-.  .<r  scientific  advances  t,>  new  military  spa:e  svstrras.  Versatility  and 
flexibility  have  h.*en  developed  to  a  high  degree  hv  the  laboratory  personnel  in 

deiliup  witV.  the  many  problems  encountered  in  the  nation's  rapldlv  developing 

Sp.icr  svsteas.  Expertise  in  th'1  latest  scientific  developments  is  vital  to  the 
.ic.-ivapl  i  shment  of  tasks  related  to  these  problems.  The  laboratories  that  con¬ 

tribute  t.-  t  r  •  research  arc: 

Aerophvsi,  s  Laboratory :  Launch  vehicle  and  reentry  aerodynamics  and  heat 
trr.sft-r.  preci  sion  chemist rv  and  fluid  mechanics,  structural  mechanics,  flight 
Jv-uric* ;  h :u'i* :  emnerat  ure  thermomechanics,  gas  Vim  tics  and  radiation;  research 
ln  environment  al  chemistry  and  cont  ami  nat  f  on;  rw  and  pulsed  chemical  laser 

development  including  chemical  kinetics,  spectroscopy,  optical  resonators  and 
beam  pointing,  atmospheric  propagation,  laser  effects  and  countermeasures. 

Them;  s*_rv__auj  Phvyfcs  Laboratory;  Atmospheric  chemical  reactions,  atmo¬ 
spheric  optics,  light  scattering,  st at e-speci f it  chemical  reactions  and  radia¬ 
tion  transport  in  rocket  r^unt's.  applied  laser  spectroscopy,  laser  chemistry, 
hatterv  electrochemistry,  space  vacuum  and  radiation  effects  on  materials,  lu¬ 
brication  and  surface  phenomena,  thermionic  emission,  photosensitive  materials 
and  detect  >rs,  atomic  frequency  standards,  and  Moenvironmental  research  and 
m i  t  r  r  i  ng  . 

Electronics  Resear  ch  Laboratory :  Mi.  rot- let  ironies,  La  As  low-noise  and 

pow*T  devices,  semiconductor  lasers,  elect  r  ^magnet  i.‘  and  optical  propagation 
phenomena,  cjuant-im  electronics,  laser  commnnlc.it  inns,  lidar,  and  electro-optics; 
communication  sciences,  applied  electronics,  semiconductor  crystal  and  device 
phvsj.s,  radiometric  imaging;  millimeter-wave  and  microwave  technology. 

Information  lenres  Res<-.»rc»-.  Office:  Program  verification,  program  trans¬ 
lation,  performance-sensitive  system  design,  distributed  arrhi teer ures  for 
space borne  computers,  fan  1 1 “to lerant  computer  systems,  artificial  intelligence, 
and  mi, reelect rorirs  appl icat Ions. 

Materials  Sciences  hah-ra? ory :  Development  of  new  materials:  metal  matrix 
composites,  polymers,  and  new  forms  of  carbon;  component  failure  analysis  and 
reliability;  fracture  mechanics  and  stress  corrosion;  evaluation  r>*  materials  in 
space  environment;  materials  per  form, ir.ee  in  space  t  ranspnrtat  i.n  systems;  anal¬ 
ysis  of  system*  vu  1  nerahi  ,  i  f  y  and  survivability  in  enemy-  i  nduced  environments. 

Space  Science*  Laboratory:  Atmospheric  and  ionospheric  phvsir*,  radiation 
from  the  atmosphere,  densltv  and  composition  of  the  upper  atmosphere,  aurorae 
and  airglow;  magnet ospher ic  phvsj.s,  cosmic  rays,  generation  and  propagation  of 
plasma  waves  in  the  magnetosphere ;  solar  physics,  Infrared  astronomy;  the 
effects  of  nuclear  explosions,  magnetic  storms,  and  solar  activity  on  the 
earth's  atmosphere,  ionosphere,  and  magnetosphere;  the  effects  of  optical, 
elect romagnet tc ,  and  particulate  radiations  in  space  on  space  systems. 


